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Mechanical Properties and Sound Insulation Performance of
Sandwich Composites Made from MDF and Rubber Damping
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(Research Institute of Wood Industry, Chinese Academy of Forestry;
Key Laboratory of Wood Science and Technology of State Forestry Administration, Beijing 100091, China)

Abstract: Medium density fiberboards (MDF) were laminated to a rubber damping core layer on both
sides to make a sandwich composite. Testing results showed that resin consumption had a significant effect
on elastic modulus (MOE), bending strength (MOR) and internal bonding strength (IB) of the composite.
Hot pressing pressure and time affected MOE and MOR significantly. Sound insulation performance
improved by increasing resin consumption. However, the sound insulation performance was negatively
affected if the hot pressing pressure was too high, since that decreased the thickness of the rubber damping
layer. Sound insulation performance of the composites made by optimized technology was better than that
of MDF with the same thickness.
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Fig.1 Structure of sandwich composite
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Tab.1 Experimental factors and levels

MW emD | MEMUmin | AEEMPa
1 32 5 3
2 64 10 5
3 96 15

1.4 PEREMNK

%18 GB/T 11718-2009 (25 BELFLEAR ), WA
HAEME R E (MOE). 25 #i53/% (MOR).
WNEE &R (IB); %8 GB/T 17657-2013 ( Niitk
ST NG AR BRAG M R R0 770 T 2R, R
il B ae

¥ GB/Z 27764-2011 (2 BHALE L6450
IO AL A REVR ), R BT 34T R 75 T e
DR o DU 75 22 43 T OGR4 KSR 22 °C,
FIXHEE 50%, 7 343.237 m/s; 2SS AFIERHPT
412.568 Pa-s/m.
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2.1 JiEvERE
B EMEH 125 RE MR SE By T3 2.
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Tab.2 Mechanical Properties of sandwich composites

R W Ry 1B/ MOR/ MOE/

F5 gm ?) min MPa MPa MPa MPa
1 32 5 3 0.85 28.4 3290
2 64 5 3 1.31 30.9 3448
3 96 5 3 1.51 28.1 3121
4 32 5 5 1.44 30.9 3577
5 64 5 5 1.16 329 3589
6 96 5 5 1.25 32.8 3606
7 32 10 3 1.29 29.7 3527
8 64 10 3 1.24 30.9 3491
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9 96 10 3 1.59 32.6 3555 Tab.S Analysis of variance and IB significance test for
10 32 10 5 1.24 357 3818 sandwich composites
1 64 1053 1.33 348 38l R\ 5 oy U E L) Sy S S i
12 96 10 5 1.24 35.7 3818 i 1] 0.087 2 0043 6716  0.002
13 32 15 3 111 315 3522 JEH 0.000 1 0.000 0017  0.896
14 64 15 3 1.48 330 3576 e 0.514 2 0257 39723 0.000
15 96 15 3 1.24 30.7 3363 s 0.582 90 0,006
16 32 15 5 125 30.8 3469 Bir 182.849 108
17 64 15 5 1.41 345 3607 R . 107
18 96 15 5 1.31 34.4 3639

&3 MOE FENHTEEZEMRE
Tab.3 Analysis of variance and MOE significance test for

sandwich composites

SR I RF 5/ H R BJ7 P BN
S 1] 1215926.302 2 607963.151  28.701  0.000
£/ 1684800.794 1 1684800.794  79.538  0.000
W 136654.540 2 68327270 3.226  0.044
WA ES 338067254 2 169033.627  7.980  0.001
BPERRER 115217175 4 28804294 1360 0.253
FEA*REaE 190181.016 2 95090.508  4.489  0.013
ARJ ) [ A7
W 237827.651 4 59456.913  2.807  0.029
W2 2287691.429 108 21182.328
st 12139.951 126
RIS 6206366.159 125

A R*=0.631 (% R’=0.573).
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Tab.4 Analysis of variance and MOR significance test for

sandwich composites

¥ 1 BSFJ5f JlE By FE REM

(] 144.191 2 72.096 20.563  0.000

E7 281.703 1 281.703 80.347  0.000

W E 62.822 2 31411 8959  0.000

A ] s g 44.213 2 22.107  6.305 0.003

I B A 37.960 4 9.490 2707 0.034

FEIRIR 11.543 2 5772 1.646 0.198

R J5) s 77 IR e 52.165 4 13.041  3.720 0.007

R 378.654 108 3.506

st 131140.400 126
BIERT 1013.252 125

A R*=0.626 (Ji#R*=0.567) .
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Tab.6 Partial correlation analysis of mechanical properties

for sandwich composites

EhRE R MR BV R H H R
MOE 0.869 0.000 122
W MOR 0.824 0.000 122
1B 0.896 0.000 104
MOE 0.196 0.029 122
KIS A MOR 0.312 0.000 122
B 0.112 0.252 104
MOE 0.529 0.000 122
MRS MOR 0.555 0.000 122
1B 0.006 0.949 104
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Fig.2 Sound insulation performance of sandwich

composites made with different resin consumptions
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Fig.3 Sound insulation performance of sandwich

composites made with different hot pressing time
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Fig.4 Sound insulation performance of sandwich

composites made with different hot pressing pressure
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Fig.5 Sound insulation performance of MDF substrate,

rubber and composite materials
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